Geometric structures of (1×1) and (1×2) Pt thin films on Pd(110) have been determined by dynamical lowenergy electron-diffraction analysis. The (1×1) structure is found to exhibit relaxations in the first two interlayer spacings of Δd 12 =-11.0% and Δd 23 =6.6% at a Pt coverage of one monolayer, and relaxations of Δd 12 =-6.6% and Δd 23 =4.4% at two monolayers. As for the (1×2) structure, the top three layers are found to be Pt. The topmost layer is of the missing-row type, the second layer is slightly row paired (0.06 Å), and the third layer is significantly rumpled (0.23 Å). Relaxations in the first four interlayer spacings are found to be Δd 12 =-9.5%, Δd 23 =-8.0%, Δd 34 =-7.3%, and Δd 45 =2.2%. Except for a significantly less contracted first interlayer spacing, the (1×2) structure of the Pt film mimics the (1×2) structure of bulk Pt(110).
I. INTRODUCTION
The (110) face of bulk Pt is known to reconstruct. The two most commonly observed periodicities -(1X2) and (1X3) -have been shown to correspond to geometries of the missing-row type. ' However, the clean surface of Pd (110) Interestingly, two specific conditions must be met to produce the (1 X2) structure. First, the (1 X2) structure develops only at 2 ML; slightly lower coverages result in no distinct superstructure and slightly higher coverages result in the (1 X 3) structure. Second, the formation of the (1 X 2) structure at 2 ML requires that Pt be deposited at temperatures less than 200 K; higher deposition temperatures result in the (1X3) structure. This is particularly surprising since relatively high annealing temperatures are required to form either superstructure.
We have investigated the possibility that the peculiarity at 2 ML is the result of temperature-dependent contamination, but have concluded that this is unlikely; furthermore, one would expect contamination to exert a similar effect at higher coverages. Therefore, we believe that the peculiarity is caused instead by a strong temperature dependence in the morphology of the film prior to annealing.
The similarity between the periodicities observed for the (110) face of bulk Pt and those we observe here suggests that the two systems share a common origin, i.e. , the (1 X2) and (1 X3) structures of the Pt films are reconstructions of the missing-row type. This hypothesis is supported by the fact that exposing either the (1 X 2) or the (1X3) structure of the Pt films to CO "lifts" the reconstruction, ' which is also known to occur on the corresponding bulk Pt surfaces. '
In this paper, we present the results of a dynamical LEED study, in which we have investigated the (1 X 1) structure at 1 ML, the (1 X 1) structure at 2 Since this r factor is highly sensitive to spectral noise, both sets of curves are smoothed prior to r-factor analysis.
A vg. 
IV. (1X1)RESULTS
In the analysis of the (1 X 1) structures, we consider only overlayer geometries, since complications due to intermixing seem unlikely in light of the fact that the (1 X 1) films are deposited and maintained at low temperature.
However, the number of Pt layers is considered as a variable in order to test our Pt coverage assignments based on the AES plot shown in Fig. 1 . An acceptable fit between theory and experiment for both 1-and 2-ML films will confirm that a significant degree of layer-by-layer quality is indeed achieved for the first two monolayers of film growth.
Results are summarized in Table I 
